m # 

WHAT IS CLAIMED IS: 

1 \ 1 . An isolated infectious recombinant respiratory syncytial virus 

2 (RSV) cbmprising a major nucleocapsid (N) protein, a nucleocapsid phosphoprotein (P), 

3 a large polymerase protein (L), a RNA polymerase elongation factor, and a partial or 

4 complete reccmibinant RSV genome or antigenome having one or more shifted RSV 

5 gene(s) or genome segment(s) within said recombinant genome or antigenome that is/are 

6 positionally shifted\o a more promoter-proximal or promoter-distal position relative to a 

7 position of said RSV ^ne(s) or genome segment(s) within a wild type RSV genome or 

8 antigenome. \ 

1 2. The isoJated infectious recombinant RSV of claim 1, wherein said 

2 one or more shifted gene(s) or genome segment(s) is/are shifted to a more promoter- 

3 proximal or promoter-distal positibn by deletion or insertion of one or more displacement 

4 polynucleotide(s) within said partialW complete recombinant RSV genome or 

5 antigenome. \ 

1 3, The isolated infectiouk recombinant RSV of claim 2, wherein said 

2 displacement polynucleotide(s) comprise(s) onk or more polynucleotide insert(s) of 

3 between 150 nucleotides (nts) and 4,000 nucleotides in length which is inserted in a non- 

4 coding region (NCR) of the genome or antigenome or as a separate gene unit (GU), said 

5 polynucleotide insert lacking a complete open reading Iframe (ORF) and specifying an 

6 attenuated phenotype in said recombinant RSV. \ 

1 4. The isolated infectious recombinant RSV of claim 3, wherein said 

2 polynucleotide insert(s) comprises one or more RSV gene(s) or genome segment(s). 

1 5. The isolated infectious recombinant RSV of claim 2, wherein said 

2 displacement polynucleotide(s) comprise(s) one or more RSV gene(s) or genome 

3 segment(s) selected from RSV NSl, NS2, N, P, M, SH, M2(ORFl), M2(oW2), L, F and 

4 G genes and genome segments and leader, trailer and intergenic regions of the RSV 

5 genome and segments thereof. \ 
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1 X 6. The isolated infectious recombinant RSV of claim 2, wherein said 

2 displaceiri^t polynucleotide(s) comprise(s) one or more bovine RSV (BRSV) or human 

3 RSV (HRSVi gene(s) or genome segment(s) selected from RSV NSl, NS2, N, P, M, SH, 

4 M2(ORFl), M^ORF2), L, F and G gene(s) or genome segment(s) and leader, trailer and 

5 intergenic region^f the RSV genome or segments thereof. 

1 7. hho isolated infectious recombinant RSV of claim 6, wherein said 

2 displacement polynucleonde(s) is/are deleted to form the recombinant RSV genome or 

3 antigenome to cause a positional shift of said one or more shifted RSV gene(s) or genome 

4 segment(s) within said recombinant genome or antigenome to a more promoter-proximal 

5 position relative to a position of s^aid RSV gene(s) or genome segment(s) within a wild 

6 type RSV genome or antigenome. \ 

1 8. The isolated infectious recombinant RSV of claim 7, wherein said 

2 displacement polynucleotide(s) that is/are evicted to form the recombinant RSV genome 

3 or antigenome comprise one or more RSV N$l, NS2, SH, M2(ORF2), or G gene(s) or 

4 genome segment(s) thereof. \ 

1 9. The isolated infectious reconihdnant RSV of claim 8, wherein a 

2 displacement polynucleotide comprising a RSV NS 1 g^le is deleted to form the 

3 recombinant RSV genome or antigenome. \ 

1 10. The isolated infectious recombinant RS^^f claim 8, wherein a 

2 displacement polynucleotide comprising a RSV NS2 gene is delet^ to form the 

3 recombinant RSV genome or antigenome. \ 

1 11. The isolated infectious recombinant RSV of claim wherein a 

2 displacement polynucleotide comprising a RSV SH gene is deleted to form tfte 

3 recombinant RSV genome or antigenome. \ 

1 12. The isolated infectious recombinant RSV of claim 8, wherein a. 

2 displacement polynucleotide comprising RSV M2(ORF2) is deleted to form the \ 

3 recombinant RSV genome or antigenome. 
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1 13. The isolated infectious recombinant RSV of claim 8, wherein a 

2 displacement^polynucleotide comprising a RSV G gene is deleted to form the 

3 recombinant R^V genome or antigenome or antigenome. 

1 14. \ The isolated infectious recombinant RSV of claim 8, wherein the 

2 RSV F and G genes ^e both deleted to form the recombinant RSV genome or 
antigenome or antigen(mie. 

1 15. The isolated infectious recombinant RSV of claim 8, wherein the 

2 RSV NSl and NS2 genes areS|)Oth deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. 

1 16. The isolatedSinfectious recombinant RSV of claim 8, wherein the 

2 RSV SH and NS2 genes are both delated to form the recombinant RSV genome or 

3 antigenome or antigenome. 

1 17. The isolated infectioiis recombinant RSV of claim 8, wherein the 

2 RSV SH, NSl and NS2 genes are all deleted ^9 form the recombinant RSV genome or 

3 antigenome or antigenome. 

1 18. The isolated infectious reconibinant RSV of claim 7, wherein said 

2 displacement polynucleotide(s) comprise(s) one or mot^e deletion(s) within a 

3 nontranslated sequence at the beginning or end of an RSV open reading frame or in an 

4 intergenic region or 3' leader or 5* trailer portion of the RSv genome. 

1 19. The isolated infectious recombinant RSVVpf claim 18, wherein said 

2 displacement polynucleotides comprise a partial gene deletion. 

1 20. The isolated infectious recombinant RSV of claltji 19, wherein said 

2 partial gene deletion is a partial deletion of the SH gene. 



1 21. The isolated infectious recombinant RSV of claim 20, ^herein said 

2 partial deletion of the SH gene comprises a deletion within the SH downstreanrsjion- 

3 translated region. 
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1 \ 22. The isolated infectious recombinant RSV of claim 21, which is 

2 RSvVl20 having a deletion of 1 12 nucleotides at positions 4499-4610 in the 

3 recomoinant RSV antigenome. 

1 \ 23. The isolated infectious recombinant RSV of claim 7, wherein said 

2 displacem^t polynucleotide(s) is/are selected from one or more region(s) of a 
downstream mitranslated sequence of an RSV gene. 

1 24. The isolated infectious recombinant RSV of claim 23, wherein said 

2 downstream untran^ated sequence(s) is/are from NSl (positions 519-563), NS2 

3 (positions 1003-10863l P (positions 3073-3230), M (positions 4033-4197), F(positions 

4 7387-7539), and/or M2Vpositions 8433-8490) genes. 

1 25. The Isolated infectious recombinant RSV of claim 7, wherein said 

2 displacement polynucleotidem is/are selected from one or more region(s) of a upstream 

3 imtranslated sequence of an RSV gene. 

1 26. The isolatea\infectious recombinant RSV of claim 25, wherein said 

2 one or more upstream untranslated s^uences is/are from NSl (positions 55-96), NS2 

3 (positions 606-624) and/or SH (positions 423 1-4300). 

1 27. The isolated infections recombinant RSV of claim 7, wherein said 

2 displacement polynucleotide comprises a deletion of nucleotides 4683 to 4685 of the RSV 

3 G gene. \ 

1 28. The isolated infectious recoiribinant RSV of claim 7, wherein said 

2 displacement polynucleotide(s) is/are selected from one or more RSV intergenic 

3 sequences. 

1 29. The isolated infectious recombinant RSV of claim 7, wherein said 

2 displacement polynucleotide(s) is/are selected from nucleotidesNvithin the RSV 5 ' trailer 

3 region. \ 



123 



1 \ 30. The isolated infectious recombinant RSV of claim 29, wherein a 

2 portion of the 5' trailer region that immediately follows the L gene is reduced in size by 

3 75 nucleotides, 100 nucleotides, 125 nucleotides, or more, leaving intact the 5' genomic 

4 terminus.X 

1 ^1 . The isolated infectious recombinant RSV of claim 7, wherein said 
displacement polWucleotide(s) is/are selected from nucleotides within the RSV 3 ' leader 

3 region. \ 

1 32. TBe isolated infectious recombinant RSV of claim 3 1 , wherein a 

2 portion of the 3' trailer region that excludes a core portion of the viral promoter located 

3 within the first 1 1 nucleotides of the 3' leader is deleted. 

1 33. The isolated mfectious recombinant RSV of claim 7, wherein a 

2 partial or complete deletion from one cu\any combination of the RSV NSl, NS2, SH, F 

3 and/or M2 genes yields an adjustable redubtion in genome length of between 1-806 

4 nucleotides. \ 

1 34. The isolated infectious recombinant RSV of claim 7, wherein a 

2 partial or complete deletion from one or any combinati^ of RSV intergenic regions 

3 yields an adjustable reduction in genome length of between 1-198 nucleotides. 

1 35. The isolated infectious recombinant RSVSDf claim 7, wherein a 

2 partial or complete deletion from one or any combination of RSV intergenic regions 

3 yields an adjustable reduction in genome length of between 1-198 nucleotides. 

1 36. The isolated infectious recombinant RSV of claim 6^wherein said 

2 displacement polynucleotide(s) is/are added, substituted, or rearranged withinsthe 

3 recombinant RSV genome or antigenome to cause a positional shift of said one or more 

4 shifted RSV gene(s) or genome segment(s) within said recombinant genome or \ 

5 antigenome to a more promoter-proximal or promoter-distal position relative to a position 

6 of said RSV gene(s) or genome segment(s) within a wild type RSV genome or \ 

7 antigenome. 
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1 \ 37. The isolated infectious recombinant RSV of claim 36, wherein said 

2 displacement polynucleotide(s) added, substituted, or rearranged within the recombinant 

3 RSVAgenome or antigenome comprise(s) one or more RSV NS 1, NS2, SH, M2(ORF2), F, 

4 and/or^ gene(s) or genome segment(s) thereof. 

N*. 38. The isolated infectious recombinant RSV of claim 36, wherein said 

2 displacemenrpolynucleotide(s) comprise(s) one or more RSV gene(s) or genome 

3 segment(s) encoding one or more RSV glycoprotein(s) or immunogenic domain(s) or 

4 epitope(s) thereof 

1 39. Vrhe isolated infectious recombinant RSV of claim 38, wherein said 

2 displacement polynucle0tide(s) is/are selected from gene(s) or genome segment(s) 

3 encoding RSV F, G, and/ot SH glycoprotein(s) or immunogenic domain(s) or epitope(s) 

4 thereof \ 

1 40. The isolateid infectious recombinant RSV of claim 1, wherein one 

2 or more RSV glycoprotein gene(s) or genome segments of RSV F, G and SH is/are 

3 added, substituted or rearranged withinssaid recombinant RSV genome or antigenome to a 

4 position that is more promoter-proximal compared to a wild type gene order position of 

5 said one or more RSV glycoprotein gene(s)\ 

1 41 . The isolated infectious redsmbinant RSV of claim 40, wherein the 

2 RSV glycoprotein gene G is rearranged within said recombinant RSV genome or 

3 antigenome to a gene order position that is more promoter-proximal corripared to the wild 

4 type gene order position of G. \ 

1 42. The isolated infectious recombinant RSV of claim 41 , wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 witn^i said recombinant RSV 

3 genome or antigenome. \ 

1 43. The isolated infectious recombinant RSV of claim\o, wherein the 

2 RSV glycoprotein gene F is rearranged within said recombinant RSV genome or 
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3 aiatigenome to a gene order position that is more promoter-proximal compared to the wild 

4 type gene order position of F. 

1 \ 44. The isolated infectious recombinant RSV of claim 43, wherein the 

2 RSV glycoprotein gene F is shifted to gene order position 1 within said recombinant RSV 

3 genomeNpr antigenome. 

\ 45. The isolated infectious recombinant RSV of claim 40, wherein both 

2 RSV glycoprotein genes G and F are rearranged within said recombinant RSV genome or 

3 antigenome toVene order positions that are more promoter-proximal compared to the 

4 wild type gene OTder positions of G and F. 

1 46. \ The isolated infectious recombinant RSV of claim 45, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 and the RSV glycoprotein 

3 gene F is shifted to genesprder position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 47. The isolated infectious recombinant RSV of claim 40, wherein one 

2 or more RSV NSl, NS2, SH, M2toRF2), or G gene(s) or genome segment(s) thereof 

3 is/are deleted in the recombinant RSV genome or antigenome. 

1 48. The isolated infectious recombinant RSV of claim 40, wherein a 

2 displacement polynucleotide comprising a^SV NSl gene is deleted to form the 

3 recombinant RSV genome or antigenome. \ 

1 49. The isolated infectious recombinant RSV of claim 40, wherein a 

2 displacement polynucleotide comprising a RSV NSzygene is deleted to form the 

3 recombinant RSV genome or antigenome. \ 

1 50. The isolated infectious recombinant^SV of claim 40 wherein a 

2 displacement polynucleotide comprising a RSV SH gene is dented to form the 

3 recombinant RSV genome or antigenome. \ 

1 51. The isolated infectious recombinant RSV of ctaim 50, wherein the 

2 RSV glycoprotein gene G is rearranged within said recombinant RSV genome or 
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3 antigenome to a gene order position that is more promoter-proximal compared to the wild 

4 typb gene order position of G. 

1 \ 52. The isolated infectious recombinant RSV of claim 51, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 within said recombinant RSV 

3 genome or aptigenome. 

1 53. The isolated infectious recombinant RSV of claim 52, which is 

2 Gl/ASH. \ 

1 54. Vhe isolated infectious recombinant RSV of claim 50, wherein the 

2 RSV glycoprotein gene k is rearranged within said recombinant RSV genome or 

3 antigenome to a gene ordenposition that is more promoter-proximal compared to the wild 

4 type gene order position of f\ 

1 55. The isolates, infectious recombinant RSV of claim 54, wherein the 

2 RSV glycoprotein gene F is shifted ft) gene order position 1 within said recombinant RSV 

3 genome or antigenome. \ 

1 56. The isolated infectious recombinant RSV of claim 55, which is 

2 Fl/ASH. \ 

1 57. The isolated infectious recombinant RSV of claim 50, wherein both 

2 RSV glycoprotein genes G and F are rearranged withm said recombinant RSV genome or 

3 antigenome to gene order positions that are more promoter-proximal compared to the 

4 wild type gene order positions of G and F. \. 

1 58. The isolated infectious recombinant RS v\3f claim 57, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 and tne RSV glycoprotein 

3 gene F is shifted to gene order position 2 within said recombinant RS^ genome or 

4 antigenome. \ 

1 59. The isolated infectious recombinant RSV of claim 58Which is 

2 G1F2/ASH. \ 
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1 \ 60. The isolated infectious recombinant RSV of claim 40, wherein the 

2 RSV SH and NS2 genes are both deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. 

1 Vsi . The isolated infectious recombinant RSV of claim 60, wherein both 

2 RSV glycoprotein genes G and F are rearranged within said recombinant RSV genome or 

3 antigenome to gene order positions that are more promoter-proximal compared to the 

4 wild type gene ordeimositions of G and F. 

1 62. The isolated infectious recombinant RSV of claim 61, wherein the 

2 RSV glycoprotein gene G\is shifted to gene order position 1 and the RSV glycoprotein 

3 gene F is shifted to gene or^r position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 63. The isolatecl infectious recombinant RSV of claim 62, which is 

2 G1F2/ANS2ASH. \ 

1 64. The isolated infectious recombinant RSV of claim 40, wherein the 

2 RSV SH, NSl and NS2 genes are all delete^, to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 

1 65. The isolated infectious recoi^binant RSV of claim 64, wherein both 

2 RSV glycoprotein genes G and F are rearranged witmn said recombinant RSV genome or 

3 antigenome to gene order positions that are more promoter-proximal compared to the 

4 wild type gene order positions of G and F. \ 

1 66. The isolated infectious recombinant RS^^^f claim 65, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 and tn^ RSV glycoprotein 

3 gene F is shifted to gene order position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 67. The isolated infectious recombinant RSV of claim 6oWhich is 

2 G1F2/ANS2ANS2ASH. \ 



128 



\ 68. The isolated infectious recombinant RSV of claim 1, wherein the 

recbmbinant genome or antigenome comprises a partial or complete human RSV (HRSV) 
or bovine RSV (BRSV) backgroimd genome or antigenome combined with one or more 
heteroDogous gene(s) or genome segment(s) from a different RSV to form a human- 
bovine cmmeric RSV genome or antigenome. 

\ 69. The isolated infectious recombinant RSV of claim 68, wherein the 
heterologous gfene or genome segment is added or substituted at a position that is more 
promoter-proximal or promoter-distal compared to a wild type gene order position of a 
counterpart gene oiv genome segment within the partial or complete HRSV or BRSV 
background genome\>r antigenome. 

70. Tfte isolated infectious recombinant RSV of claim 69, wherein both 
human RSV glycoprotein genes G and F are substituted at gene order positions 1 and 2, 
respectively, to replace countbrpart G and F glycoprotein genes deleted at wild type 
positions 7 and 8, respectively irv a partial bovine RSV background genome or 
antigenome. \ 

71. The isolated infectious recombinant RSV of claim 70, which is 
rBRSV/A2-GlF2. \ 

72. The isolated infectious re^mbinant RSV of claim 69, wherein one 
or more human RSV non-structural and/or envelop^associated genes selected from NSl, 
NS2, F, G, SH, and M is/are added or substituted witftm a partial or complete bovine RSV 
background genome or antigenome. \ 

73. The isolated infectious recombinant RSV of claim 69, wherein one 
or more himian RSV envelope-associated genes selected from FjyG, SH, and M is/are 
added or substituted within a partial bovine RSV background genotae or antigenome in 
which one or more envelope-associated genes selected from F, G, SH^and M is/are 
deleted. \ 
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1 X 74. The isolated infections recombinant RSV of claim 73, wherein 

2 humari RS V envelope-associated genes F, G, and M are added within a partial bovine 

3 RSV background genome or antigenome in which all of the envelope-associated genes F, 

4 G, SH, anckM are deleted. 

y5. The isolated infectious recombinant RSV of claim 74, which is 

2 rBRSV/A2-MGF. 

1 76. \ The isolated infectious recombinant RSV of claim 69, wherein both 

2 human RSV glycoprotein genes G and F are substituted at gene order positions 3 and 4, 

3 respectively, to replace counterpart G and F glycoprotein genes deleted at wild type 

4 positions 7 and 8, respectively in a partial bovine RSV background genome or 

5 antigenome. \ 

1 77. The isolate<r4nfectious recombinant RSV of claim 76, which is 

2 rBRSV/A2-G3F4. \ 

1 78. The isolated infectiims recombinant RSV of claim 69, wherein both 

2 human RSV glycoprotein genes G and F are\ubstituted at gene order positions 1 and 2, 

3 respectively, to replace counterpart G and F glycoprotein genes deleted at wild type 

4 positions 7 and 8, respectively, and wherein humak RSV genes NSl and NS2 are 

5 subsituted for their bovine counterpart genes, in a p^al bovine RSV background 

6 genome or antigenome. \ 

1 79. The isolated infectious recombinant RSV of claim 78, which is 

2 rBRSV/A2-GlF2NS3NS4. \ 

1 80. The isolated infectious recombinant RSV of claim 1, in which RSV 

2 M2(ORFl) is shifted to a more promoter-proximal position within the recombinant RSV 

3 genome or antigenome to upregulate transcription of the recombinant virui^L 

1 81 . The isolated infectious recombinant RSV of claim 1, wnCTein the 

2 recombinant genome or antigenome incorporates at least one and up to a full com^ement 

3 of attenuating mutations present within a panel of mutant human RSV strains, said phnel 
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4 ^mprising cpts RSV 248 (ATCC VR 2450), cpts RS V 248/404 (ATCC VR 2454), cpts 

5 RSV 248/955 (ATCC VR 2453), cpts RSV 530 (ATCC VR 2452), cpts RSV 530/1009 

6 (ATOC VR 2451), cpts RSV 530/1030 (ATCC VR 2455), RSV B-1 cp52/2B5 (ATCC 

7 VR 2542), and RSV B-1 cp-23 (ATCC VR 2579). 

1 \ 82. The isolated infectious recombinant RSV of claim 81, wherein the 

2 recombinant genome or antigenome incorporates attenuating mutations adopted from 
different mutant RSV strains. 

1 83. \ The isolated infectious recombinant RSV of claim 1, wherein the 

2 recombinant genome\)r antigenome incorporates at least one and up to a full complement 

3 of attenuating mutationkspecifying an amino acid substitution at Val267 in the RSV N 

4 gene, Glu218 and/or ThrS!^ in the RSV F gene, Asn43, Cys319, Phe 521, Ghi831, 

5 Metl 1 69, Tyrl 321 and/or ffls 1 690 in the RSV polymerase gene L, and a nucleotide 

6 substitution in the gene-start sei|uence of gene M2. 

1 84. The isolated infectious recombinant RSV of claim 83, wherein the 

2 recombinant genome or antigenome inc^morates at least two attenuating mutations. 

1 85. The isolated infectiou^^combinant RSV of claim 83, wherein the 

2 recombinant genome or antigenome includes at least one attenuating mutation stabilized 

3 by multiple nucleotide changes in a codon specifying the mutation. 

1 86. The isolated infectious recombinant RSV of claim 1 , wherein the 

2 recombinant genome or antigenome further comprises a nucteotide modification 

3 specifying a phenotypic change selected from a change in growlh characteristics, 

4 attenuation, temperature-sensitivity, cold-adaptation, plaque size,\ost-range restriction, 

5 or a change in immunogenicity. \ 

1 87. The isolated infectious recombinant RSV of claim 816, wherein the 

2 nucleotide modification alters a SH, NSl, NS2, M20RF2, or G gene of the r^ombinant 

3 virus. \ 
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1 88. The isolated infectious recombinant RSV of claim 87, wherein a 

2 SH^NS1, NS2, M2 ORF2, or G gene of the recombinant virus is deleted in whole or in 

3 part onexpression of the gene is ablated by introduction of one or more stop codons in an 

4 open reaamg frame of the gene. 

1 \89. The isolated infectious recombinant RSV of claim 86, wherein the 

nucleotide modification comprises a nucleotide deletion, insertion, substitution, addition 

3 or rearrangement a cis-acting regulatory sequence of a selected gene within the 

4 recombinant RSV gemome or antigenome. 

1 90. The isolated infectious recombinant RSV of claim 89, wherein a 

2 gene end (GE) signal of tnfe NSl or NS2 gene is modified. 

1 91 . The isola^d infectious recombinant RSV of claim 89, wherein the 

2 nucleotide modification comprisekan insertion, deletion, substitution, or rearrangement of 

3 a translational start site within the recombinant genome or antigenome. 

1 92. The isolated infectious recombinant RSV of claim 91 , wherein the 

2 translational start site for a secreted form oMie RSV G glycoprotein is ablated. 

1 93. The isolated infectious reclsmibinant RSV of claim 1, wherein the 

2 recombinant genome or antigenome is modified to encode a non-RS V molecule selected 

3 from a cytokine, a T-helper epitope, a restriction site ranker, or a protein of a microbial 

4 pathogen capable of eliciting a protective immune response against said pathogen in a 

5 mammalian host. \ 

1 94. The isolated infectious recombinant RSV o^plaim 93, which 

2 incorporates one or more gene(s) and/or genome segment(s) from pMainfluenza virus 

3 (PIV). \ 

1 95. The isolated infectious recombinant RSV of claim 94>wherein the 

2 recombinant genome or antigenome encodes a HN or F glycoprotein, or an ecttKiomain or 

3 immunogenic epitope of HN or F, of PIV 1 , PI V2, or PIV3 . \ 
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96. The isolated infectious recombinant RSV of claim 1 which is a 



virus. 



1 ^7. The isolated infectious recombinant RSV of claim 1 which is a 

2 subviral particle. 

98. Nrhe isolated infectious recombinant RSV of claim 2, wherein said 

2 displacement polynucleotide is added within or deleted from a noncoding region of the 

3 recombinant RSV genomeNjr antigenome. 

1 99. The isolated infectious recombinant RSV of claim 1, wherein the 

2 recombinant genome or antigenome incorporates antigenic determinants from one or both 

3 subgroup A and subgroup B humansRSV. 

1 100. A method for stimulating the immune system of an individual to 

2 induce protection against RSV which coi™rises administering to the individual an 

3 immunologically sufficient amount of the re^pmbinant RSV of claim 1 combined with a 

4 physiologically acceptable carrier. 

1 101 . The method of claim 100, whgrein the recombinant RSV is 

2 administered in a dose of 10^ to 10^ PFU. 

1 102. The method of claim 100, wherein tXe recombinant RSV is 

2 administered to the upper respiratory tract. 

1 103. The method of claim 100, wherein the reccJ^binant RSV is 

2 administered by spray, droplet or aerosol. 

1 104. The method of claim 100, wherein the recombinaM RSV is 

2 administered to an individual seronegative for antibodies to RSV or posses 

3 transplacentally acquired maternal antibodies to RSV. 



1 105. The method of claim 100, wherein the recombinant RSV e^cits an 

2 inmiune response against either hvunan RSV A or RSV B. 
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1 \ 106. The method of claim 100, wherein the recombinant RSV ehcits an 

2 immune response against both human RSV A and RSV B. 

1 iW. The method of claim 100, wherein the recombinant RSV elicits an 

2 immxme response against either human RSV A or RSV B and is co-administered with an 
immimologically sumcient amount of a second attenuated RSV capable of eliciting an 

4 immime response against hiunan RSV A or RSV B, whereby an immune response is 

5 elicited against both humWi RSV A and RSV B. 

1 108. The method of claim 107, wherein the recombinant RSV and 

2 second attenuated RSV are administered simultaneously as a mixture. 

1 109. An immimogenic composition to eHcit an immime response against 

2 RSV comprising an immunologically sufficient amount of the recombinant RSV of claim 

3 1 in a physiologically acceptable carrier. \ 

1 110. The immunogenic composition of claim 109, formulated in a dose 

2 of lO^to lO^PFU. \ 

1 111. The immunogenic compositionsof claim 109, formulated for 

2 administration to the upper respiratory tract by spray, droplet or aerosol. 

1 112. The immunogenic composition of claim 109, wherein the 

2 recombinant RSV elicits an immune response against either human RSV A or RSV B or 

3 both human RSV A and RSV B. 

1 113. The isolated infectious recombinant RSV of cl^m 1, wherein the 

2 recombinant genome or antigenome comprises a partial or complete RSV vector genome 

3 or antigenome combined with one or more heterologous genes or genome\egments 

4 encoding one or more antigenic determinants of one or more heterologous pathogens. 

1 114. The isolated infectious recombinant RSV of claim 113, wW^ein 

2 said one or more heterologous pathogens is a heterologous RSV and said heterologous 
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3 g\ne(s) or genome segment(s) encode(s) one or more RSV NSl, NS2, N, P, M, SH, 

4 M2toRFl), M2(ORF2), L, F or G protein(s) or fragment(s) thereof. 

1 \ 115. The isolated infectious recombinant RSV of claim 113, wherein the 

2 vector gesnome or antigenome is a partial or complete RSV A genome or antigenome and 

3 the heterologous gene(s) or genome segment(s) encoding the antigenic determinant(s) 

4 is/are of a R^SV B subgroup virus. 

1 \1 16. The isolated infectious recombinant RSV of claim 113, wherein the 

2 chimeric genome or antigenome incorporates one or more gene(s) or genome segment(s) 

3 of a BRSV that specifies attenuation. 

1 117. Vrhe isolated infectious recombinant RSV of claim 1 13, wherein 

2 one or more HPIVl, fflttV2, or HPIV3 gene(s) or genome segment(s) encoding one or 

3 more HN and/or F glycoOTotein(s) or antigenic domain(s), fi-agment(s) or epitope(s) 

4 thereof is/are added to or ir^prporated within the partial or complete HRSV vector 

5 genome or antigenome. \ 

1 118. The isolated infectious recombinant RSV of claim 113, wherein the 

2 vector genome or antigenome is a p^ial or complete BRSV genome or antigenome and 

3 the heterologous gene(s) or genome segment(s) encoding the antigenic determinant(s) 

4 is/are of one or more HRSV(s). \ 

1 119. The isolated infectious recombinant RSV of claim 118, wherein the 

2 partial or complete BRSV genome or antigenOTie incorporates one or more gene(s) or 

3 genome segment(s) encoding one or more HRS V glycoprotein genes selected from F, G 

4 and SH, or one or more genome segment(s) encooing cytoplasmic domain, 

5 transmembrane domain, ectodomain or immunogenit epitope portion(s) of F, G, and/or 

6 SH of HRSV. \ 

1 120. The isolated infectious recombinam RSV of claim H 3, wherein the 

2 vector genome or antigenome is a partial or complete HRW or BRSV genome or 

3 antigenome and the heterologous pathogen is selected fi"om measles virus, subgroup A 

4 and subgroup B respiratory syncytial viruses, mumps vims, hmnan papilloma viruses, 

5 type 1 and type 2 himian immunodeficiency vimses, herpes simptex viruses. 
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6 cytcmiegalovirus, rabies virus, Epstein Barr virus, filoviruses, bunyaviruses, flaviviruses, 

7 alphaViruses and influenza viruses. 

1 \ 121. The isolated infectious recombinant RSV of claim 120, wherein 

2 said one o\ more heterologous antigenic determinant(s) is/are selected from measles virus 
HA and F proteins, subgroup A or subgroup B respiratory syncytial virus F, G, SH and 

4 M2 proteins, mumps virus HN and F proteins, human papilloma virus LI protein, type 1 

5 or type 2 hiunak immxmodeficiency virus gpl60 protein, herpes simplex virus and 

6 cytomegalovirusVs, gC, gD, gE, gG, gH, gl, gj, gK, gL, and gM proteins, rabies virus G 

7 protein, Epstein Ba^r Virus gp350 protein; filo virus G protein, bunyavirus G protein, 

8 Flavivirus E and NS lyproteins, and alphavirus E protein, and antigenic domains, 

9 fragments and epitopesSthereof. 

1 122. The^solated infectious recombinant RSV of claim 121, wherein the 

2 heterologous pathogen is merles virus and the heterologous antigenic determinant(s) 

3 is/are selected from the measle^ virus HA and F proteins and antigenic domains, 

4 fragments and epitopes thereof. \ 

1 123. The isolated imectious recombinant RSV of claim 122, wherein a 

2 transcription unit comprising an open Beading frame (ORF) of a measles virus HA gene is 

3 added to or incorporated within a HRS vWector genome or antigenome. 

1 124. An isolated polynucleotide molecule comprising a recombinant 

2 RSV genome or antigenome having one or mOTe shifted RSV gene(s) or genome 

3 segment(s) within said recombinant genome or antigenome that is/are positionally shifted 

4 to a more promoter-proximal or promoter-distal portion relative to a position of said 

5 RSV gene(s) or genome segment(s) within a wild typ^RSV genome or antigenome. 

1 125. The isolated polynucleotide molecule of claim 124, wherein said 

2 one or more shifted gene(s) or genome segment(s) is/are shifted to a more promoter- 

3 proximal position by insertion or deletion of one or more disp^cement polynucleotide(s) 

4 within said partial or complete recombinant RSV genome or antiWnome. 

1 126. The isolated polynucleotide molecule of clainrsl25, wherein said 

2 displacement polynucleotide(s) comprise(s) one or more polynucleotide, insert(s) of 

3 between 150 nucleotides (nts) and 4,000 nucleotides in length which is iMerted in a non- 
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4 coding region (NCR) of the genome or antigenome or as a separate gene unit (GU), said 

5 polynucleotide insert lacking a complete open reading frame (ORF) and specifying an 

6 attenuated phenotype in said recombinant RSV. 

1 \ 127. The isolated polynucleotide molecule of claim 126, wherein said 

2 polynuclebtide insert(s) comprises one or more RSV gene(s) or genome segment(s). 

\ 128. The isolated polynucleotide molecule of claim 127, wherein said 

2 displacement {)olynucleotide(s) comprise(s) one or more bovine RSV (BRSV) or human 

3 RSV (HRSV) gene(s) or genome segment(s) selected from RSV NSl, NS2, N, P, M, SH, 

4 M2(ORFl), M2(ORF2), L, F and G gene(s) or genome segment(s) and leader, trailer and 

5 intergenic regions cif the RSV genome or segments thereof. 

1 129. \The isolated polynucleotide molecule of claim 128, wherein said 

2 displacement polynucle(&tide(s) is/are deleted to form the recombinant RSV genome or 

3 antigenome to cause a positional shift of said one or more shifted RSV gene(s) or genome 

4 segment(s) within said recombinant genome or antigenome to a more promoter-proximal 

5 position relative to a positionVf said RSV gene(s) or genome segment(s) within a wild 

6 type RSV genome or antigenome. 

1 130. The isolated polynucleotide molecule of claim 129, wherein said 

2 displacement polynucleotide(s) that isVre deleted to form the recombinant RSV genome 

3 or antigenome comprise one or more RSV NSl, NS2, SH, M2(ORF2), or G gene(s) or 

4 genome segment(s) thereof. \ 

1 131. The isolated polynucleotide molecule of claim 130, wherein a 

2 displacement polynucleotide comprising a RSV >JS1 gene is deleted to form the 

3 recombinant RSV genome or antigenome. \ 

1 132. The isolated polynucleotide molecule of claim 130, wherein a 

2 displacement polynucleotide comprising a RSV NS2 gene^ deleted to form the 

3 recombinant RSV genome or antigenome. \ 

1 133. The isolated polynucleotide molecule of cmim 130, wherein a 

2 displacement polynucleotide comprising a RSV SH gene is deleted to form the 

3 recombinant RSV genome or antigenome. \ 
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1 \ 134. The isolated polynucleotide molecule of claim 130, wherein a 

2 displacement polynucleotide comprising RSV M2(ORF2) is deleted to fomi the 

3 recombinant RSV genome or antigenome. 

1 \l35. The isolated polynucleotide molecule of claim 130, wherein a 

displacement polynucleotide comprising a RSV G gene is deleted to form the 

3 recombinant RS'^genome or antigenome or antigenome. 

1 136.\ The isolated polynucleotide molecule of claim 130, wherein the 

2 RSV F and G genes Ae both deleted to form the recombinant RSV genome or 

3 antigenome or antigenotaie. 

1 137. Thevisolated polynucleotide molecule of claim 130, wherein the 

2 RSV NSl and NS2 genes ^ both deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 

1 138. The isolated polynucleotide molecule of claim 130, wherein the 

2 RSV SH and NS2 genes are both deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 

1 139. The isolated polynucleotide molecule of claim 1 30, wherein the 

2 RSV SH, NSl and NS2 genes are all deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 

1 140. The isolated polynucleotide molecule of claim 128, wherein said 

2 displacement polynucleotide(s) is/are added, substituted, or rearranged within the 

3 recombinant RSV genome or antigenome to causeV positional shift of said one or more 

4 shifted RSV gene(s) or genome segment(s) within saki recombinant genome or 

5 antigenome to a more promoter-proximal or promoter^istal position relative to a position 

6 of said RSV gene(s) or genome segment(s) within a wilcm^e RSV genome or 

7 antigenome. \ 

1 141 . The isolated polynucleotide molecule o5|^laim 140, wherein said 

2 displacement polynucleotide(s) added, substituted, or rearrangeoSwithin the recombinant 

3 RSV genome or antigenome comprise(s) one or more RSV NSl, NS2, SH, M2(ORF2), F, 

4 and/or G gene(s) or genome segment(s) thereof. \ 
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1 \ 142. The isolated poljoiucleotide molecule of claim 140, wherein said 

2 displacement Volynucleotide(s) comprise(s) one or more RSV gene(s) or genome 

3 segment(s) encoding one or more RSV glycoprotein(s) or immunogenic domain(s) or 

4 epitope(s) thereofc 

1 143 A The isolated polynucleotide molecule of claim 141, wherein said 

2 displacement polynucieotide(s) is/are selected from gene(s) or genome segment(s) 

3 encoding RSV F, G, anWor SH glycoprotein(s) or immunogenic domain(s) or epitope(s) 

4 thereof. \ 

1 144. The isolated polynucleotide molecule of claim 143, wherein one or 

2 more RSV glycoprotein gene^ selected from F, G and SH is/are added, substituted or 

3 rearranged within said recombinant RSV genome or antigenome to a position that is more 

4 promoter-proximal compared to ^vild type gene order position of said one or more RSV 

5 glycoprotein gene(s). \ 

1 145. The isolated polynucleotide molecule of claim 144, wherein the 

2 RSV glycoprotein gene G is rearranged Vithin said recombinant RSV genome or 

3 antigenome to a gene order position that i\ more promoter-proximal compared to the wild 

4 type gene order position of G. \ 

1 146. The isolated polynucleotide molecule of claim 145, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 within said recombinant RSV 

3 genome or antigenome. \ 

1 147. The isolated polynucleotide iTU)lecule of claim 144, wherein the 

2 RSV glycoprotein gene F is rearranged within said recombinant RSV genome or 

3 antigenome to a gene order position that is more promo\er-proximal compared to the wild 

4 type gene order position of F. \^ 

1 148. The isolated polynucleotide molecule claim 147, wherein the 

2 RSV glycoprotein gene F is shifted to gene order position 1 wimin said recombinant RSV 

3 genome or antigenome. \ 

1 149. The isolated polynucleotide molecule of claijn 144, wherein both 

2 RSV glycoprotein genes G and F are rearranged within said recombiWnt RSV genome or 
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3 antVgenome to gene order positions that are more promoter-proximal compared to the 

4 wilA type gene order positions of G and F. 

1 \ 150. The isolated polynucleotide molecule of claim 149, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 and the RSV glycoprotein 

3 gene F is^hifted to gene order position 2 within said recombinant RSV genome or 

4 antigenomo. 

1 \ 151. The isolated polynucleotide molecule of claim 144, wherein one or 

2 more RSV NsN NS2, SH, M2(ORF2), or G gene(s) or genome segment(s) thereof is/are 

3 deleted in the reccmibinant RSV genome or antigenome. 

1 152. \ The isolated polynucleotide molecule of claim 144, wherein a 

2 displacement polynucleotide comprising a RSV NSl gene is deleted to form the 

3 recombinant RSV genonite or antigenome. 

1 153. The isolated polynucleotide molecule of claim 144, wherein a 

2 displacement polynucleotide comprising a RSV NS2 gene is deleted to form the 

3 recombinant RSV genome or antigenome. 

1 154. The isolated p^ynucleotide molecule of claim 144 wherein a 

2 displacement polynucleotide comprisingsa RSV SH gene is deleted to form the 

3 recombinant RSV genome or antigenome.X 

1 155. The isolated polynucleotide molecule of claim 154, wherein the 

2 RSV glycoprotein gene G is rearranged within said recombinant RSV genome or 

3 antigenome to a gene order position that is more promoter-proximal compared to the wild 

4 type gene order position of G. \ 

1 156. The isolated polynucleotide molecule of claim 155, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position iWithin said recombinant RSV 

3 genome or antigenome. \ 

1 157. The isolated polynucleotide molecule of cl^m 1 54, wherein the 

2 RSV glycoprotein gene F is rearranged within said recombinant RSVigenome or 

3 antigenome to a gene order position that is more promoter-proximal coVpared to the wild 

4 type gene order position of F. \ \ 
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1 \ 1 58. The isolated polynucleotide molecule of claim 157, wherein the 

2 RSV glycimrotein gene F is shifted to gene order position 1 within said recombinant RSV 

3 genome or dntigenome. 

1 \l 59. The isolated polynucleotide molecule of claim 158, which is 
Fl/ASH. \ 

1 160). The isolated polynucleotide molecule of claim 154, wherein both 

2 RSV glycoprotein genes G and F are rearranged within said recombinant RSV genome or 

3 antigenome to gene OTder positions that are more promoter-proximal compared to the 

4 wild type gene order plDsitions of G and F. 

1 161. TlilB isolated polynucleotide molecule of claim 160, wherein the 

2 RSV glycoprotein gene G is shifted to gene order position 1 and the RSV glycoprotein 

3 gene F is shifted to gene ord\r position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 162. The isolated polynucleotide molecule of claim 144, wherein the 

2 RSV SH and NS2 genes are both deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 

1 163. The isolated poljmucleotide molecule of claim 162, wherein both 

2 RSV glycoprotein genes G and F are reaWanged within said recombinant RSV genome or 

3 antigenome to gene order positions that ar^more promoter-proximal compared to the 

4 wild type gene order positions of G and F. \ 

1 164. The isolated polynucleoride molecule of claim 163, wherein the 

2 RSV glycoprotein gene G is shifted to gene orde^position 1 and the RSV glycoprotein 

3 gene F is shifted to gene order position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 165. The isolated polynucleotide molecule of claim 164, wherein the 

2 RSV SH, NSl and NS2 genes are all deleted to form the recombinant RSV genome or 

3 antigenome or antigenome. \ 
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1 166. The isolated polynucleotide molecule of claim 165, wherein both 

2 RSV glycoprotein genes G and F are rearranged within said recombinant RSV genome or 

3 antigenonrfe to gene order positions that are more promoter-proximal compared to the 

4 wild type gene order positions of G and F. 

1 16\7. The isolated polynucleotide molecule of claim 166, wherein the 

2 RSV glycoprotein Vene G is shifted to gene order position 1 and the RSV glycoprotein 

3 gene F is shifted to gene order position 2 within said recombinant RSV genome or 

4 antigenome. \ 

1 168. THe isolated polynucleotide of claim 124, wherein the recombinant 

2 genome or antigenome coimjrises a partial or complete human or bovine RSV 

3 backgroimd genome or antigWiome combined with one or more heterologous gene(s) 

4 and/or genome segment(s) from a different RSV to form a human-bovine chimeric 

5 genome or antigenome. \ 

1 169. The isolated polynucleotide of claim 168, wherein one or both 

2 human RSV glycoprotein genes F anoSG is/are substituted to replace one or both 

3 counterpart F and G glycoprotein genes in a partial bovine RSV background genome or 

4 antigenome. \ 

1 170. The isolated polynucleotide of claim 169, wherein both human 

2 RSV glycoprotein genes F and G are substituted, to replace counterpart F and G 

3 glycoprotein genes in the bovine RSV backgrounci genome or antigenome. 

1 171 . The isolated polynucleotide o^laim 168, wherein one or more 

2 hiunan RSV glycoprotein genes selected from F, G anck SH is/are added or substituted at a 

3 position that is more promoter-proximal compared to a Aild-type gene order position of a 

4 counterpart gene or genome segment within a partial or complete bovine RSV 

5 background genome or antigenome, \ 

1 1 72. The isolated polynucleotide of claim 171 ,V/herein both himian 

2 RSV glycoprotein genes G and F are substituted at gene order positions 1 and 2, 

3 respectively, to replace counterpart G and F glycoprotein genes delered at wild type 
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4 position^? and 8, respectively in a partial bovine RSV background genome or 

5 antigenome. 

1 \ 173. The isolated polynucleotide of claim 124, wherein the recombinant 

2 genome or antigfenome is further modified by addition or substitution of one or more 

3 additional heterologous gene(s) or genome segment(s) from a human RSV within the 
partial or complete Cjovine background genome or antigenome to increase genetic stability 

5 or alter attenuation, reactogenicity or growth in culture of the recombinant virus. 

1 174. The isolated polynucleotide molecule of claim 124, wherein the 

2 recombinant genome or antigenome incorporates antigenic determinants fi-om both 

3 subgroup A and subgroup B^human RSV. 

1 175. The isohited polynucleotide molecule of claim 124, wherein the 

2 recombinant genome or antigenotoe is further modified by incorporation of one or more 

3 attenuating mutations. \ 

1 176. The isolated poVnucleotide molecule of claim 124, wherein the 

2 recombinant genome or antigenome is flother modified by incorporation of a nucleotide 

3 modification specifying a phenotypic change selected from a change in growth 

4 characteristics, attenuation, temperature-sermtivity, cold-adaptation, plaque size, host- 

5 range restriction, or a change in immunogenio^. 

1 177. The isolated polynucleotide molecule of claim 176, wherein a SH, 

2 NS 1 , NS2, M20RF2, or G gene is modified. \ 

1 178. The isolated polynucleotide mol^ule of claim 177, wherein the 

2 SH, NSl, NS2, M2 ORF2, or G gene is deleted in wholeVr in part or expression of the 

3 gene is ablated by introduction of one or more stop codons in an open reading frame of 

4 the gene. \ 

1 179. The isolated polynucleotide molecule of claim 176, wherein the 

2 nucleotide modification comprises a nucleotide deletion, insertion,\ddition or 

3 rearrangement of a cis-acting regulatory sequence of a selected RSV gene within the 

4 recombinant RSV genome or antigenome. \ 
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1 \ 180. The isolated polynucleotide molecule of claim 124, wherein said 

2 displaceintent polynucleotide(s) comprise(s) one or more deletion(s) within a 

3 nontranslateil sequence at the beginning or end of an RSV open reading frame or in an 

4 intergenic regron or 3* leader or 5' trailer portion of the RSV genome. 

1 ISA. The isolated polynucleotide molecule of claim 1 80, wherein said 

2 displacement polymicleotides comprise or partial gene deletion. 

1 1 82. \ The isolated polynucleotide molecule of claim 181, wherein said 

2 partial gene deletion isV partial deletion of the SH gene. 

1 183. The. isolated polynucleotide molecule of claim 1 82, wherein said 

2 partial deletion of the SH gene comprises a deletion within the SH downastream non- 

3 translated region. \ 

1 1 84. The isolated polynucleotide molecule of claim 1 83, which is RSV 

2 6120 having a deletion of 1 12 nucleotides at positions 4499-4610 in the recombinant 

3 RSV antigenome. \ 

1 185. The isolated polynucleotide molecule of claim 124, wherein said 

2 displacement polynucleotide(s) is/are selected from one or more region(s) of a 

3 downstream untranslated sequence of an RiSV gene. 

1 186. The isolated poljoiucleotide molecule of claim 185, wherein said 

2 downstream untranslated sequence(s) is/are froni NSl (positions 519-563), NS2 

3 (positions 1003-1086), P (positions 3073-3230), M (positions 4033-4197), F(positions 

4 7387-7539), and/or M2 (positions 8433-8490) geneV 

1 187. The isolated polynucleotide molecule of claim 124, wherein said 

2 displacement polynucleotide(s) is/are selected from one or more region(s) of a upstream 

3 untranslated sequence of an RSV gene. \ 

1 1 88. The isolated polynucleotide molecule orclaim 1 87, wherein said 

2 one or more upstream untranslated sequences is/are from NSl (pc>sitions 55-96), NS2 

3 (positions 606-624) and/or SH (positions 423 1-4300). \ 
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1 \ 189. The isolated polynucleotide molecule of claim 124, wherein said 

2 displais^ement polynucleotide comprises a deletion of nucleotides 4683 to 4685 of the RSV 

3 G gene.\ 

1 \ 190. The isolated polynucleotide molecule of claim 124, wherein said 

displacementV)olynucleotide(s) is/are selected from one or more RSV intergenic 

3 sequences. \ 

1 191. The isolated polynucleotide molecule of claim 124, wherein said 

2 displacement polynucleotide(s) is/are selected from nucleotides within the RSV 5 ' trailer 

3 region. \ 

1 192. The isolated polynucleotide molecule of claim 191, wherein a 

2 portion of the 5' trailer region that immediately follows the L gene is reduced in size by 

3 75 nucleotides, 100 nucleotides, 125 nucleotides, or more, leaving intact the 5' genomic 

4 terminus. \ 

1 193. The isolated polynucleotide molecule of claim 124, wherein said 

2 displacement polynucleotide(s) ishio selected from nucleotides within the RSV 3 ' leader 

3 region. \ 

1 194. The isolated polynucleotide molecule of claim 193, wherein a 

2 portion of the 3' trailer region that excluofes a core portion of the viral promoter located 

3 within the first 1 1 nucleotides of the 3 ' leaafer is deleted. 

1 195. The isolated polynucleotide molecule of claim 124, wherein a 

2 partial or complete deletion from one or any combination of the RSV NSl, NS2, SH, F 

3 and/or M2 genes yields an adjustable reduction in genome length of between 1-806 

4 nucleotides. \ 

1 196. The isolated polynucleotide moleosde of claim 124, wherein a 

2 partial or complete deletion from one or any combination ofiRSV intergenic regions 

3 yields an adjustable reduction in genome length of between 1 A198 nucleotides. 
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1 \ 197. The isolated polynucleotide molecule of claim 124, wherein a 

2 partialW complete deletion from one or any combination of RSV intergenic regions 

3 yields an^adjustable reduction in genome length of between 1-198 nucleotides. 

1 \ 1 98. A method for producing an infectious attenuated recombinant RSV 

2 p£irticle from)pne or more isolated polynucleotide molecules encoding said RSV, 
comprising: 

4 exoressing in a cell or cell-free lysate an expression vector comprising an 

5 isolated polynucleotide comprising a recombinant RSV genome or antigenome having 

6 one or more shifted ^V gene(s) or genome segment(s) within said recombinant genome 

7 or antigenome that is/al^ positionally shifted to a more promoter-proximal or promoter- 

8 distal position relative toV position of said RSV gene(s) or genome segment(s) within a 

9 wild type RSV genome or aptigenome, and RSV N, P, L and RNA polymerase elongation 
1 0 factor proteins. 

1 199. The meth^ of claim 198, wherein the recombinant RSV genome 

2 or antigenome and the N, P, L and ^NA polymerase elongation factor proteins are 

3 expressed by two or more different expression vectors. 

1 200. An isolated infectious chimeric respiratory syncytial vims (RSV) 

2 comprising a major nucleocapsid (N) protem, a nucleocapsid phosphoprotein (P), a large 

3 polymerase protein (L), a RNA polymerase eTbngation factor, and a partial or complete 

4 bovine RSV background genome or antigenome^^combined with a plvu*ality of 

5 heterologous gene(s) and/or genome segment(s) of a human RSV selected from 

6 heterologous gene(s) and/or genome segment(s) of RSV NSl, NS2, M, SH, G, and/or F, 

7 to form a human-bovine chimeric RSV genome or anr^enome. 

1 201 . The isolated infectious RSV of claSm 200, wherein both human 

2 NSl and NS2 genes are substituted for their bovine counte^art NSl and NS2 genes. 
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202. The isolated infectious RSV of claim 20\, which is rBRSV/A2- 



NSl+2. 



1 203 . The isolated infectious RSV of claim 200, wherein human NS 1 , 

2 NS2, G, and F are substituted for their bovine coimterpart NSl , NS2\G and F genes. 
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204. The isolated infectious RSV of claim 203, which is rBRSV/A2- 



NSl+2( 



The isolated infectious RSV of claim 200, wherein himian M, SH, 
G, and F are substituteo^r their bovine counterpart M, SH, G and F genes. 



206. The isol^ttsd infectious RSV of claim 203, which is rBRSV/A2- 



MSHGF. 



207. An isolated polynucle^ti^ molecule comprising a recombinant 
RSV genome or antigenome comprising a partial oN^omplete bovine RSV background 
genome or antigenome combined with a plurality of hetCTe^ogous gene(s) and/or genome 
segment(s) of a human RSV selected from heterologous gene(§)vand/or genome 
segment(s) of RSV NSl, NS2, M, SH, G, and/or F genes, to form aiumian-bovine 
chimeric RSV genome or antigenome. 
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